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DESCRIPTION 
BALE HANDLING APPARATUS 

Hie present invention relates to bale handling apparatus. 

Recently there has been a significant increase in the use of large, 
high density bales, e.g, of straw, silage, hay and the like, which can weigh as 
much as 500kg. Such bales provide advantages for merchants and hauliers, in that 
25% more weight can be carried on the same vehicles and in addition the bales 
may be handled mechanically under the control of one person as opposed to 
requiring two or three people to load and unload bales of other types. 

In order to utilise such large, high density bales, it is possible to use 
a chopper/blower which shreds the bale as it is fed into the machine and then 
blows the chopped material for several metres into the area where it is to be 
utilised. 

Such chopper/blowers may well prove to be economically viable 
where a great deal of material is required every day, but the cost of the machine 
is normally not justified where much smaller amounts of material are used. In 
such cases, a bale is placed in a yard, the binding strings are cut and then die 
material is removed and dispersed manually. 

The mechanised chopper/blowers also suffer from a number of 
further disadvantages. They either require a loader or material handler to load the 
hale into the machine or it is necessary to present the bale individually on the 
ground to enable the machine to load itself. In either case, an additional piece of 
machinery is required to manoeuvre a bale into the correct position for loading. 
Also, the known machines have additional tractor units to drive them which cut 
and pulverise the bale at high speed, thereby generating considerable pneumatic 
force which blows the shredded material in the general desired direction. The 
resultant dust and shredded material which is generated is a serious health hazard 
both to livestock and to farming personnel. 

It is an object of the present invention to provide a bale handling 
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apparatus which is less costly than the known bale handlers and which permits 
distribution of material from the bale without producing excessive dust 

In accordance with the present invention, a bale handling apparatus 
coinprises a bale support surface and bale displacement means for displacing the 
bale gradually (i.e. in a controlled manner) off the bale support surface. 

By displacing the bale gradually off the support surface, those flakes/wafers 
of the bale no longer supported by the support surface tend to break off from the 
rest of the bale and can thereafter be used in the conventional manner. The 
present invention thus enables a whole bale to be discharged piecemeal, but 
without producing potentially harmful dust The present invention also results in 
a 25% increase in straw utilisation because the straw is not shredded. 

Hie support surface may comprise a substantially smooth plate upon which 
the bale can slide, preferably by use of hydraulic forces. 

One suitable bale displacement means comprises means for fixedly securing 
a cut end of one or more bale bindings and pulling the other end of the or each 
bale binding, thereby discharging the bale gradually using the bindings (which 
have to be removed in any case before the bale can be used). In one embodiment 
the free end of the or each binding is wound onto a driven rotatable drum 
member. In another embodiment the free aid of the or each binding is releasably 
securable to one of a series of clamps forming part of an endless conveyor. 

In another embodiment the bale is pushed along the bale support surface 
by a movable wall/gate which engages an end face of the bale and which is 
displaceable by means of fluid pressure, e.g. hydraulically. 

Alternatively, the bale support surface may itself be movable in order to 
displace a bale supported on it. For example, the bale support surface may be 
formed by the upper surface of an endless conveyor which is actuated in one 
direction to displace the bale and in the opposite direction to assist loading of the 
bale onto the apparatus. 

The apparatus may additionally comprise means for shredding portions of 
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the bale as they arc displaced off the bale support surface. This may be in the 
form of a rotatable roughened (e.g. spiked/tined) beater which is actuated during 
discharge of the bale to break-up the discharged portions of the bale. The beater 
is preferably movable out of the path of the bale when desired. 

The apparatus preferably further comprises two side walls which, together 
with the bale support surface, define a channel for receipt of a bale. The 
apparatus preferably also comprises an enclosed end wall and an open end wall, 
the bale being discharged via the open end wall. 

The apparatus may also be provided with attachment means (e.g. mounting 
jnic brackets) for connection to a vehicle, e.g. to lifting aims of a farm vehicle such 

as (a) the rear 3-point linkage of a tractor, (b) a fore-end loader or (c) a 
Q material handler. The displacement means (and the beater means, if fitted) can 

,If then be conveniently driven by the hydraulics of the vehicle to which it is 

connected 

The apparatus may also further comprise means for increasing the length 
of the bale support surface, for example by providing a slide member which is 
^ xeleasably positionable beyond the ball support surface, to increase the distance 

over which loosened portions of the bale can be discharged. 
; * The apparatus may be also be arranged with its longitudinal axis mounted 

transversely (either permanently or temporarily) to the forward direction of the 
supporting vehicle the transverse mounting results in improved stability and 
reduces the likelihood of over balancing. In one embodiment the apparatus is 
pivotable between an "end-on" position (fox facilitating loading) and a transverse 
position for handling and discharging a bale. 

By way of example only, specific embodiments of the present invention 
will now be described, with reference to the accompanying drawings, in which> 
Kg. 1 is a perspective view of a first embodiment of bale handling 
apparatus in accordance with the present invention, fitted to a fore-end loader 
tractor; 
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Fig. 2 is a perspective view of the discharge end of the apparatus 

of Fig. 1; 

Fig. 3 is a perspective view of a second embodiment of bale 
handling apparatus in accordance with the present invention; 

Fig- 4 is a perspective view of a third embodiment of bale handling 
apparatus in accordance with the present invention; 

Fig. 5 is a perspective view of a fourth embodiment of bale 
handling apparatus in accordance with the present invention; 

Fig. 6 illustrates a modification which can be used with any of the 
bale handling apparatus illustrated in Figs. 1 to 5- 

Fig. 7 illustrates a second modification which can be applied to all 
of the aforementioned embodiments; 

Figs. 8a to 8d illustrate a third modification which can be applied 
to all of the aforementioned embodiments; 

Fig. 9 is a perspective view from one end of a fifth embodiment of 
bale handling apparatus in accordance with the present invention; and 

Fig. 10 is a perspective view from the opposite end of the embodiment of 

Rg. 9. 

Referring firstly to Pigs. 1 and 2, a bale handling apparatus 10 is 
fitted to the conventional hydraulically actuated lifting arms 12 of a fore-end 
loader tractor 14. The apparatus is intended to stack, unstack and discharge large 
cuboid bales 16 (typically high density straw bales of approximate dimensions up 
to 8ft x 4ft x 4ft). The apparatus is in the form of a framework of generally 
cuboidal shape having a generally flat, planar base plate 18 for supporting a bale, 
two parallel side walls 20 extending perpendicularly to die base, a first, closed end 
wall 22 and an open end 24. The side walls 20 and the closed end wall 22 may 
be solid but are preferably, as illustrated, formed from a lattice of framework 
members 24 in order to reduce weight The apparatus also comprises a discharge 
mechanism 26 (to be explained more fully herein after) for discharging a bale 
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gradually from the open end 24 and an inclined guide plate 27 extending from 
beneath the planar support plate 18 out of the open end of the apparatus. 

The apparatus is releasbly securable to the hydraulic aims 12 of the tractor 
14. by means of mounting brackets 28 and a mounting plate 29 secured to the 
dosed end wall 22. 

The discharge mechanism comprises a first guide roller assembly 
30 comprising a transversely extending cylindrical tube 32 whose opposite ends 
arc rotatahly mounted on respective cylindrical lugs 34 secured to the upper edges 
of respective side walls 20. The mechanism further comprises a hollow winding 
roller 36 whose opposite ends are rotatably mounted in bearings 38 secured to the 
upper edges of respective side walls 20, The winding roller 36 is provided with 
a plurality of apertures 40 for receipt of an end of a respective bale binding (as 
will be explained) and is rotatable in both directions by means of a hydraulic 
motor 42 secured to the upper edge of one of the side walls 20. 

In use, when it is desired to stack bales the tractor 14 and its 
hydraulically actuated lifting arms 12 are manipulated so as to position the open 
end 24 of the framework adjacent to a longitudinal end of a bale to be handled. 
By moving the tractor 14 forwards the bale is thereby pushed into the framework 
along the planar base plate 18 of the apparatus. Location of a longitudinal end of * 
a bale within the apparatus is facilitated by the inclined guide plate 28 and by the 
formation of the vertical edges 44 of the side walls adjacent to the open end of the 
frame into tapered bale dividers. 

Once located within the apparatus the bale can then be transported 
to the desired location. The bale can then be discharged from the apparatus intact 
by inclining the framework by suitable manipulation of the lifting arms of the 
tractor. The bale remains intact since, as illustrated in Fig. 1, the bales comprise 
a series of compacted "flakes" or laminae of densely packed straw which are held 
together in the manner of a laminate by means of several (generally 4 to 6) 
plastics bale bindings extending around the periphery of the bale along the two 
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longitudinal end faces and the upper and lower faces of the bale. 

When it is desired to discharge a portion of the bale in order to use 
the straw, the bale is first loaded into the apparatus as described previously. The 
bindings are then severed at around the midpoint of the end face of the bale 
adjacent to the open end 24 of the apparatus. Tbe upper end of each of the 
bindings is then passed over the roller 32 and secured in a respective aperture 40 
in the winding roller 36 and the lower end of the binding is fixedly secured to the 
apparatus, for example by tying the ends to respective hooks located on the 
undersurface of the support plate 18 between the plate 1 8 and the guide plate 28. 
In this condition, the bale is thus no longer bound by the bindings but is still held 
intact by the framework of the apparatus. 

In order to discharge a portion of the bale from the apparatus, the 
hydraulic motor 42 is actuated to wind the bindings onto the winding roller 36, 
Since the opposite ends of the bindings are fixedly secured to the apparatus, 
winding the bindings onto the winding roller causes the bale to be displaced 
towards the open end 24 of the apparatus. Those portions of the bale approaching 
the remote edge of the guide plate 28 thus tend to break off from the remainder 
of the bale and can thereafter be used. The bale will normally be discharged at 
a considerable height so that the action of the discharged portions of die bale 
falling onto the ground will tend to break up the portions into less densely packed 
straw matter. 

By controlling the degree to which the bindings axe wound onto the 
winding roller 36, the amount of straw dispensed can be controlled fairly 
accurately. 

The embodiment illustrated in Fig. 3 is a variant of the embodiment 
illustrated in Fig. 1. The framework is virtually identical to that shown in Figs. 
1 and 2 and like parts have been given like reference numerals and will not be 
described further. The only significant difference concerns the mechanism for 
discharging the bale from the apparatus. 
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One disadvantage with the apparatus of Fig. 1 is that once the bale 
has been fully discharged it is then necessary to actuate the hydraulic motor 42 in 
the opposite direction in order to unwind the bindings from the winding roller 36 
before the apparatus can be used with another bale. This can be inconvenient and 
time-consuming. Thus, in the embodiment illustrated in Fig. 3, the winding roller 
36 is replaced with an endless conveyor 50 located on the top face of die 
framework. The conveyor comprises four pinions 52, each being located at a 
respective corner of the upper surface of the side walls 20 and two parallel endless 
chains 54, each chain being entrained round two of the pinions connected to a 
respective side wall. The pinions 52 are mounted on the side walls by means of 

j bearings 56 and the position of the bearings 56 adjacent to the open end 24 of the 

frame is adjustable by means of a screw-threaded adjustment member 58. 

A plurality of elongate clamps 60 extend between, and are secured 

1 to, the two chains 54 and are aligned perpendicularly to the longitudinal direction 

of the framework The conveyor is driven by means of a hydraulic motor 62 
secured to an upper corner of the closed end wall 22 and transfers its output from 

| a sprocket 64 to a sprocket 66 connected to an adjacent pinion 52 by means of a 

further chain 68- 

* The manoeuvring of a bale into and out of the second embodiment 

is identical to that for the first embodiment However, the discharge of the bale 
from the framework is significantly different As for the first embodiment, the 
bale bindings are cut adjacent to the open end 24 of the framework and the lower 
portions of the free ends of the bindings are secured beneath the base plate 18. 
The upper ends of the bindings are then clamped to the nearest longitudinal clamp 
60, such that the spacing of the clamped bindings is virtually identical to the 
spacing of the bindings cm the bale. In order to discharge the bale gradually from 
the framework the hydraulic motor 62 is actuated whereupon the conveyor is 
moved, thereby gradually pulling an increasing length of the bindings from the 
bale and thereby causing the bale to be discharged from the open end 24 of the 
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framework. 

However, in contrast to the first embodiment, when the bale has 
been fully discharged there is no need to actuate the conveyor in reverse to 
"unwind" the bindings from the conveyor; since all that is necessary is the release 
of the bindings from the appropriate clamp 60 to which the bindings are secured, 
whereupon the bindings can then be removed. He bindings of the next bale can 
then simply be secured to the nearest clamp 60, This offers a significant 
advantage in time and effort as compared with the first embodiment, in which it 
is necessary to "unwind" the bindings from the roller 36. 

The third embodiment is illustrated in Fig. 4. As for the second 
embodiment, the framework is virtually identical to that shown in Figs. 1 and 2 
(but without any bulky headstock) and like parts have been given like reference 
numerals and will not be described further. As for the second embodiment, die 
only significant difference concerns the mechanism for discharging the bale from 
the apparatus. 

In the third embodiment shown in Fig. 4, instead of discharging the 
bale by use of the bindings, the bale is discharged by means of a retractable gate 
or wall 70 (formed by a plurality of intersecting bars) which is displaceable in the 
longitudinal direction of the frame by means of a multi-stage hydraulic ram 72 
secured to the closed end wall 22 of the frame. 

The bale is loaded into the framework as for the first and second 
embodiments. However, in order to discharge the bale from the framework it is 
not necessary to utilise the bindings. Instead, the discharging gate 70 is retracted 
to its fullest extent (as illustrated in Kg. 4) and the bale is then loaded. The 
binding strings or tapes are then severed adjacent to the open end 24 of the 
framework. The hydraulic ram 70 is then actuated to displace the gate 72 
longitudinally along the base plate 18 of the framework and thereby gradually 
displace the bale out of the framework. As for the first two embodiments, as the 
bale is displaced portions of the bale overhang the end of the framework and break I c 
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off from the remainder of the bale. 

The only other significant difference between this embodiment ami 
that of the first two embodiments, is the provision of a reinforcing stmt 74 
extending transversely between the upper ends of the side walls 20 adjacent to the 
open Mid 24 of the framework, to provide the rigidity which was previously 
provided by the rollers 26, 30 of the first embodiment and the conveyor apparatus 
of the second embodiment 

Although a hydraulic ram 70 is described for displacing the gate, 
other means could be used, such as endless chains extending along either side of 
the framework, worm drives connected to the gate or small hydraulic rams 
operating on a ratchet mechanism or a system of hydraulic rams and chains. 

Hie fourth embodiment, illustrated in Fig. 5, is again a variant of 
the embodiment illustrated in Fig. L The framework is virtually identical to that 
shown in Figs. 1 and 2 (but without any bulky headstock) and like parts have been 
given like reference numerals and will not be described further. Again, the only 
significant difference concerns the mechanism for discharging the bale from the 
apparatus. 

It will be noted that the smooth planar base plate 18 for supporting 
the bales is replaced with a conveyor mechanism 76 comprising a plurality of 
transversely extending support bars 78 mounted between two endless chains (not 
visible in the drawings) entrained about respective sprockets (also not visible) 
located at either end of the framework. The conveyor is actuated by a hydraulic 
motor (not illustrated) similar to the hydraulic motor 62 of Fig. 3. 

It will also be noted that the open end 24 of the frame is provided with a 
shredding attachment 80. The shredding attachment comprises a spiked roller or 
beater 82, each end of which is pivotally attached to one end of a respective pivot 
arm 84, the opposite end of each pivot arm being pivotally connected to a 
respective side wall 20 of the framework. The pivot arms 84 are pivotable 
between a first position illustrated in Fig. 5 in which the beater is located slightly 
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below the end of the conveyor adjacent the open end 24 of the framework and an 
inoperative position in which hydraulically actuated rams 86 are extended in order 
to pivot the beater upwardly out of the path of the bale. 

Hie beater is rotatable in both directions by means of a hydraulic 
motor (not visible in the Figures). Also, it will be noted that the plate 28 of the 
previous embodiments has been dispensed with. 

In use, a bale is located on the framework in much the same way 
as for the previous embodiments. However, it will be appreciated as the bale is 
[ SB t loaded, the conveyor can be operated in reverse in order to facilitate the loading 

P of the bale onto the framework. This can be farther facilitated by rotating the 

spiked beater 82 in the reverse direction, in order to assist the loading of the bale 
^ onto the conveyor and into the ftameworic Alternatively, the spiked beater may 

[y be pivoted out of the way by extension of the rams 86. 

When it is desired to discharge a portion of the bale from the 
. framework the conveyor is actuated in the forward direction, thus causing the bale 

t to he displaced along the framework. Preferably, the spiked beater 82 will be in 

% the lowermost position (illustrated in Kg. 5) and will be actuated to rotate rapidly 

<l as the bale is advanced, thereby loosening the densely compacted bale into less 

densely packed straw material and propelling it off the platform, which is more 
suitable for use. Alternatively, if loosening of the compacted bale is not required 
the spiked beater may be pivoted out of path of the bale by extending the rams 86. 

Fig, 6 illustrates a modification which can be used with any of the 
previous or following embodiments. It is applicable to any of the embodiments 
and thus the framework has only been drawn in a general sense in dotted lines. 
The modification is the addition of a spiked beater 90 piyotally mounted between 
the free ends of each of two pivot aims 92, the other end of each of the pivot 
arms being pivotally mounted to the rearmost lower comer of a respective side 
wall 20. The arms and the spiked beater are pivotable by means of two hydraulic 
rams 94 extending between the rearmost upper corner of each of the side walls 
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and a respective one of the pivot arms. The spiked beater itself is driven by a 
hydraulic motor- As the bale is discharged gradually from the framework, the 
hydraulic motor for the roller can be actuated in order to loosen and propel the 
compacted bale between the spiked beater and the guide plate 27 as it is 
discharged, thereby placing it in a form more suitable for use. 

As for the fourth embodiment, the spiked beater 90 may also be 
pivoted into the path of a bale to be loaded and actuated in the reverse direction, 
in order to facilitate the loading of the bale into the framework 

Fig. 6 also illustrates a flat plate 96 which is pivotally mounted to 
the lower end of each of the front frame uprights and pivotable 180° between the 
position shown in full lines (where it is located beyond and immediately below the 
end of the guide plate 27) and the position shown in chain dot (where it is 
withdrawn beneath the apparatus) by means of two double - acting hydraulic rams 
98. By positioning the plate 96 beyond the end of the guide plate 27, the loosened 
portions of the bale may be discharged at a greater distance. The plate 96 is 
pivoted to the position shown in chain dot for bale loading. 

Fig. 7 shows a modification which can be used with all the previous 
embodiments. The main difference is that the longitudinal axis of the apparatus 
is rotated through 90" so that it lies transversely with respect to the forward 
direction of the vehicle. It will also be noted that one of the long walls 20 of the 
frame work is left open. 

The transverse mounting of the apparatus reduces the likelihood of 
overbalancing and/or allows a heavier load to be carried. The open long wall 20 
of the framework permits a bale to be loaded "side-on" as opposed to end-on. 

A further modification is illustrated in Figs. 8a to 8d. Although the 
transverse mounting of Fig. 7 greatly improves stability, loading the bale9 through 
the open long wall 20 can be more troublesome. The modification of Fig. 8 
overcomes any such problems by mounting the framework translationally and 
pivotably on a base 100 supported by the tractor arms 12 or the like. The 
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frainewofk Ls displaceable from a loading position (Fig. 8a) in which its 
longitudinal axis is aligned with the forward direction of the tractor or the like, to 
an extended position (Fig. 8b) fcom which it is pivotable through 90° (Fig. 8c) and 
thsn retractable (Fig. 8d). This enables a bale to be loaded "end-on" (Fig. 8a) but 
to be handled and discharged "side-on* (Fig. 8d). The loading of bales is thus 
facilitated whilst affording the advantages of stability of a transverse mounting. 

The adjustability of the discharge mechanism also allows the equipment to 
be manoeuvred between and through farm buildings. 

Moreover, the transverse discharge afforded by the embodiments of Hg. 
7 and Fig. 8 facilitates the discharge of material along sheds and feeding fences. 
The material can be discharged as the tractor advances along the sheds or feeding 
fences, thereby discharging material evenly and continuously into the desired 
areas. 

A further embodiment is illustrated in Figs. 9 and 10. In general terms it 
is very similar to a number of the earlier embodiments. The bale handling 
apparatus comprises a bale support surface in the form of the upper planar surface 
of each of four parallel beams 112 extending longitudinally between a rear wall 
114 and an open (discharge) end of the apparatus. As in previous embodiments, 
two longitudinal side walls 116 extend upwardly with respect to the base. 

The apparatus further comprises a movable generally planar wall or gate 
118. The wall or gate is slidably mounted on the side walls of the frame by 
means of two tubular sleeves 120 welded to each of the two vertical edges, each 
sleeve being slidably disposed on a respective longitudinally extending cylindrical 
guide rod 122, whereby the wall or plate is slidably guided in the longitudinal 
direction of the apparatus and retained such that its plane is substantially normal 
to its direction of movement. 

Between each pair of two longitudinally extending cylindrical guide rods 
122 on each wall of the apparatus is disposed a longitudinal screw member 124, 
each of which is screw threadedly engaged with a respective lug 126 located on 
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the adjacent upwardly extending edge of the wall or gate 118 between the two 
sleeves 120, Since the wall or gate is slidably disposed with respect to the 
longitudinally extending guide rods, rotation of the two longitudinal screw 
members and engagement with the corresponding lugs 126 forms two worm 
drives, by means of which the wall or gate can be displaced forwardly or 
rearwardly. It will be noted that the two longitudinal helical screw members 124 
are driven by a common chain 12S via sprockets 130, the chain being driven from 
a hydraulic motor 132, to ensure that the two longitudinal screw members 124 
rotate at the same speed. 

It will also be noted that the front (discharge) end of, the apparatus is 
provided with an agitating means and spreading facilitator 134. The agitating 
means is mounted on two arms 136 which are pivoted at one end to the 
approximate mid-point of the upper edge of the side walls 116 and which are 
displaceable upwardly by means of two hydraulic rams 138. The agitating means 
further comprises upper and lower drums 140, 142, each of which is provided with 
a plurality of spring-loaded tines 144. The upper and lower drums are driven by 
means of a common chain from a single hydraulic motor, whereby the drums are 
adapted to rotate in the same direction or opposite directions at the same speed. 
Alternatively, the drums may be arranged to rotate at different speeds. 

Also connected to the lower portion of the arms is a discharge conveyor 
146. This comprises an endless conveyor belt 148 which passes around two 
rollers 150. The conveyor may be operated in either direction, as desired, 
whereby portions of a bale which aie fed from the apparatus into the agitating 
means may be discharged transversely, in either direction, if desired. 

In use, before a bale is loaded, the agitating means 134 and conveyor 146 
are moved out of the way by extending the two hydraulic rams 138, thereby 
pivoting the two arms 136 upwardly. A bale is then loaded into the framework 
as for the earlier embodiments. The hydraulic rams 138 are then retracted 
whereby the agitating means and conveyor are moved into the position illustrated 
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in Figs. 9 and 10. The apparatus is then actuated. The forward displacement of 
the bale, the rotation of the upper and lower drums and the speed of the discharge 
conveyor are all matched to ensure a steady discharge of material at a desired rate. 

The invention is not restricted to the details of the foregoing 
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